Molecular basis of mechanical modulation of endothelial cell migration.
Vascular endothelial cells (ECs) play important roles in the regulation of vascular functions. Loss of endothelial integrity can lead to vascular diseases such as stenosis resulting from atherosclerosis. The migration of ECs into wounded area in the vessel wall is required for the restoration of its integrity and functions. EC migration results from a balance of externally applied forces (e.g. shear stress), intracellular forces (e.g., those generated by contractile and cytoskeletal proteins), adhesion force between ECs and extracellular matrix (ECM) proteins, and the force of EC-EC coupling through junction proteins. Shear stress modulates EC migration through the regulation of multiple signaling pathways, gene expression, and the reorganization of cytoskeleton, focal adhesion sites, and cell junctions. Investigations of EC migration under shearing can provide valuable knowledge on vascular remodeling process under physiological and pathological conditions.